The total cross section of terbium has been measured for neutron energies E" from 0.003 to 1.78 
I. INTRODUCTION
A large amount of data has been reported for slow-neutron total cross-section measurements. There is a qualified exception to this statement, namely, that the measurements relating to incident neutron energies E"50.05 eV are fewer than those for E"+0. 05 eV. This exception is even more evident for slow-noutron cross sections of nuclei in the rare-earth region.
The purpose of this study was twofold. One was to make total cross-section measurements employing crystal monochromators covering the energy range from a few eV to a few meV in a continuous manner. The second objective is to attempt to explain the observed cross section in terms of partial cross sections. The predominant processes contributing to the total cross section for rare-earth nuclei in polycrystalline medium are radiative capture, coherent, incoherent, and magnetic scattering.
The monochromating system utilized a combination of two neutron monochromators in series. The crystalline form of the two monochromators to be used in such a system should have symmetry properties so that one of the monochromators yields a forbidden second-order reflection while the other yields a forbidden third-order reflection. The use of forbidden higher-order reflections dates back to Fermi~and has been exploited in the form of a single-axis instrument either as a monochromator or as an analyzer. 5 We know of no study where such a characteristic has been used to develop a two-axis neutron monochromator, although a twoaxis system for studying diffraction patterns has been studied by Caglioti and co-workers'~and by Willis. A major result of these works is that intensity focusing results in the parallel combination of the two crystal monochromators.
We have successfully used the two-axis system to yield monochromatic neutron beams of high purity down to E"=0. 014 eV. The low-energy limit was due to design constraints in the arm motions of the two axes. These constraints are now being partially removed. A study of the resolution-intensity characteristic of the two-axis system shows that in addition to focusing, the system is capable of superior resolution characteristics when compared to a single-axis monochromator employing siInilar collimators.
The total cross-section measurements were made by interposing the sample between the two monochromators.
Such a procedure significantly reduces the effects of inelastic and multiple scattering. The reported values of the total cross section have an accuracy of 1% or better except for a few points in the neighborhood of 1 eV where statistical errors are larger but always less than 5%.
The sample used was terbium metal. This particular choice was based on the fact that the element is a single isotope and that the independent measurements of radiative-capture cross section, 9 paramagnetic form factor, ' ' and coherent-scattering cross section, "' aQ 
In Eq. (2), T",and T are the observed and true transmission (in the absence of any multiple scattering). P" is the probability that a neutron once scattered will escape the sample without further (8) where rrr(E) and o" '"(E) are the interference and the resonance scattering cross sections due to the lth resonance at neutron energy E. Equation (8) suggests that the more accurate determination of a~c an be had by utilizing the o(E) data for the energy region where o""(E), o, (E), g, re'(E), and g, o, '"(E) or" and or '"' are plotted in Fig. 5(b) .
C. Potential Scattering
The analysis of the data can be extended to incude evaluation of the potential scattering cross 
